The experimental study of the coronary reperfusion in the acute myocardial ischemia: the feasibility of the myocardial salvage.
In order to know the feasibility of coronary reperfusion by thrombolysis or aorto-coronary bypass graft in the early stages of the acute myocardial infarction, we studied the effect of the coronary artery reperfusion to acutely ischemic myocardium induced by the coronary artery occlusion in ninety-five anesthetized open-chest dogs. The major factors determining the extent of the myocardial salvage by the reperfusion were the duration of the occlusion time and the degree of the reperfusion injury. These two determinants were analysed by coronary circulation, the regional myocardial function, the mitochondrial metabolism, mitochondrial Ca and Mg contents, and morphological findings of the myocardium by electron-microscopy. The regional myocardial contractility (% systolic shortening) and the mitochondrial metabolism (oxidative phosphorylation) were significantly damaged by the reperfusion more in 60 minute occlusion than in 30 minute occlusion, although the coronary circulation (coronary blood flow, regional myocardial blood flow and coronary vascular resistance) and myocardial gas contents (PO2, PCO2 and pH) in the ischemic myocardium induced by less than 60 minute occlusion were almost recovered to the pre-occluded level by 60 minutes after reperfusion. By 120 minute reperfusion, the ischemic damage calculated from mitochondrial Ca and Mg contents (MC index: 1-[Mg/Ca] ischemia/[Mg/Ca] non-ischemia) was not changed in 30 minute occlusion but was significantly deteriorated in 60 minute occlusion. Therefore, coronary reperfusion must be started within 60 minutes or less after occlusion. A supplementary way to protect the myocardium from ischemia is needed as soon as possible before reperfusion.(ABSTRACT TRUNCATED AT 250 WORDS)